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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a cross over 
phenomenon, promote a drop of voltage and output 
power, improve fuel efficiency and give wider choices 
for electrode catalyst in a fuel cell which makes use of 
a combination of a solid electrolyte and a direct 
methanole method (methanole is directly oxidized with 
water). 

SOLUTION: The fuel cell is provided with a negative 
electrode 2, a positive electrode 3, and a proton 
conductive part 1 held between these electrodes, made of 
a fullerenol electrolyte, and methanole and water are 
supplied to the negative electrode 2 from a fuel supply 
opening 6. 
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[fit** 2] L Tift* £*U ^femiSffl 

K > * / —a* V* <z>tfcS&SB £32 . IS ** 1 K E4t 

-YOH(Y»42tfOj3r*^**-#-5ff*©«^fcL< 

ttjR^a-efcSo ) -efes, it** i (ccttotAftf 

[»#JfU] WE^oFVllWlttOl^ -OH. - 
OS0 3 H, -COOH, -SO3H, -OPO (OH) 

[fi*«5] «rlE77-i'vaJ % '*tt«*^7^^- 

SHrCm (m= 36, 60, 70, 76, 78, 80, 
8 2, 8 4?) -C-&5, «**lfcC*W**Mb*f*^< 

111**81 mi St, *J2ffii» ^Jx6©B«Mte 

its** 9] l-obv>5, »*iS8fcia* 

[»*«10] mFia^o hvMt&oStf, -OHX 
it - Y O H ( Y (4 2 ttiatt'S'** -5 i L 

1] mrfE7*n hX«?BH±wS£, -OH, 
-OSO a H, -COOH, -S0 3 H, -OPO (O 
H) a <D^-rm,t>*£. 9S«nS£i-fS, fS*«10K 

[W*«12] sJIE77-t'>S-, 
~*fCm (m= 3 6, 60, 70, 76, 78, 8 
0, 8 2, 8 4f) £-f$, W#* 8 lce*©**WbS£ 
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[§1**14] S!l!EG&|£cOtt!££&-&&tM'7 t =!7 
5 *>'>£< <kt>G£^«/3H-&, 11**1 3(cfE 

[0001] 

10 [0 0 0 2] 

o 

[00 03] fep-otf\ p< ^y-^S-^^tctej^ 
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[0004] £<z>B:SM * y ~;\<-§lWMmm<Dm&tt, 
[000 5] «MSHt«W>llffltt*»C**5 

[0006] tnfcjjL, *a*H***««:fflv\ S. 

[0 00 7] 

[0 0 0 8] fctA^^ W^afls«WKi:L-r-'<-7 
/Ktn^A'* X (0*1 ^ «Dupont?±MroNaf ion 
40 (R)) J.o«rEE»^^/'->i^te*j«$*i 

[0 0 0 9] c o Bgm§^g^fg^gff| t^, S% 
loo 10] CKlS^ i<0«»Sft-Ctt7ft« 

50 [oonlifc. ES^ * y-i*««>iis»««nctt. 
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£ 9^ttlH6as»#£jifiAS. mViXitxfrtffifrt 
!&mM®l*n<i}iZhX\±t<^£W?. feSii&g*:l 5 0 

[0 0 12] L.A»U Nafion*OK»-T-a#«J»Jttt v 
[0013] **Wtt±K*1» Sfc«>fcfc£;h, 

[0 0 14] 

J.OMIE3? l «fc*}i^T * ? j —fr 1 7k k $ #T 

rr-c, r^n k >mM&<vmi kit. msucxvfu 

(H-) *»KL5Sf fe***!*-*-* (WT, 131 
[0 0 15] *«WcO«Mt¥7*;<^*tOffiffl2r 

fete, Iifi^ Soffit, iftfe©PI«Btcf*»Sft 

#»u Rfcz^xyn h^zzj&i-z-kz&mki- 

[0016] rcDi^f-, *«WroS^fc^7vV*&. 

m#k, s»> * / -Mm k ^^cm^^mm.^ 
^it^T'^ *Rxmmjj&X'h<o , z- <D-7=>- v^ 

< x^Tayylkmi&bieiii e<* pro e, ?k#ii^ ? y 

[0017] LfcdSo-C, ^WtCtei^-Ctt^o 

tt<Dftt«S»SJ&<OfWiaff fc 1 5 0 c C^±{C#£"C-# 
SCOT*, Itt&COiStfltsaSte* U R#<0tt«<0**-et 
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[00181. 

[0 0 19] *8Wt*s^T. h Vfflt&OSaift 

«o (0 8 (A) #BB) % Cro (0 8 (B) #HS) , 

C 76 , C TB , C 8 o, C 82 , C £>®fi;ft,5 7 7- 

10 £t£L<fflv-£>;n,S 0 

10 0 2 0] Zilb<D77-l'>>ft1-\t, 1 9 8 5¥IC 

Bt^tf^'^ hA-ttC-Sgjl^tlfc (Kroto, H.W. ; Hea 
th, J. R. ; O'Brien, S. C. ; Curl, R. F. ; Smalley, R. 
E. Nature 1985. 318, 162. )„ IWK-tOlilifcfrj&WJfcfc 

£}xzwt%.\cs i£i&<Dzkx\ i 9 9 omcmm^fc 

y-W*l%m%*mm®%kLX&3£ilX$tZo 

[oo2i] *« z<o7y-i< y^^mmmc 

tall, BP*>, *<0*H£*\ /-cr&jKSEII ('> 

fr< tfc 1 6 0°C" — 40t) Xm^yu h^fcM&S: 

k&to&xzit. 

[0022] zbictm+zk, xy*mt77-i'y 
Lft.«ac*ffofcfcco<ott«!T?fc9, mi 177^;- 

yu (Fullerenol) J tWitl/T^5 0 

U3^h^Xhi> a ?7V J-A<\t \ 9 9 25MCChia 
ng&fcio-CfttJK^JSSW^W**^ (Chiang, L. 
Y. :Swirczewski, J. W. ;Hsu, C. S. ; Chowdhury, S. K. ; Ca 
roeron, S. ; Creegan, K. , J. Chem. Soc, Chem. Commun. 
1992,1791) „ ti*, -£f^Ji<07KS£££!gAL7t:7 

[0 0 2 3] *«W#f4, it5U77W-^l7 
(A) (r«tBS0^5J;5l^m^iL, i£»U-a-ofc 

7 7 1^;-^ (0 + , Oit77-^>^^ 

o, ^<nm&m-±-*7at£$k&ftkLXm^^n bve 
(**f^tf. 77^^ - A<#T6D 7 i y 

[0 0 2 41 CC0£5*^(±, 77 U'^-xU^ICfc 

50 kZ.\iffifc<r>-oso*Hm$:%ir>77-u><Dmk& 
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S„ OHl^O S O a H| i t^bofci 7 (B) K 

^TMtyy^y—/^h. ^ti 9 Chiang £_(C J: o "C 1 9 
9 4¥fCfft£$;ft,Tl^3 (Chiang. L. Y. ; Wang, L. Y. ; 

Swirczewski, J. W. ;Soled, S. ; Cameron, S. , J. Org. 

Chem. 1994,59,3960) „ ^Sk^m^-^Mt^ilft 7 
y— i/VCtt, -oco^^rti'O S 0 3 H£<0 

h frit zzt^t&x-hZo 
[oo2 5] ±mLtz7v-^^mm»^»mm^^ 

ft * -£ K 5 *&CD7k8?&^ O S 0 3 H £(C * 

, £BS*fc*H-3fMfcJttfc 

[0 0 2 6] £<b\Z. — 0(077- U^^-T-^JCji^ip 

# < CD*»SJa <t o s o 3 H m^Z WX-f Z z. t » X- 

#5^.*, e^gi-^-f 57*0 h>-co x e@flt«o^flt 
afcfc9^**flEas**»c#<*s. -ft#. &wn\c 

[0 0 2 7] ^SgWcffl^S^n hiHSgffctt, 
K 77— ^©RiS^* hfc**fcteTLooS>$ 0 

[0 0 2 8] JEfc**W#(©ttWf-«t*i«, 7*n h V» 

[0029] wh, ro#ittoitta-xH-c*i5$ 

ST ; &ftt4"J;</\, Xtcte, ^<o*H:SC-OHX»4-YO 

[0 0 3 0] JWMtllCtt, HniET'n hX^SittCOSt L 
Ttt, BfiiE-OH, -0S0 3 HW(C-C00H, - 
SO,H, -OPO (OH) ,©^fn«^JfiLV\ 

[0 0 3 1] {fiU *^BflT-f4, 77" U'V^fClfA 
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m$k±kt &9>tfi&\ fcj3. 77-L'V©itii 1 M 
14, 77-^^«r*/a+SiK**«J^WT*s»*U 
[0 0 3 2] t8«tfflV^67 , D hy&m#<DHnaaz& 

[0 0 3 3] ^ 5 \^X%<btl1t7 7--\s>mMW-<n1&)1ii 
[0 0 3 4] #3g^f-ffl^37°D KyfiMffH:. ^fflO 

&mmcffii£.77-i'^mmftz±!&ftk l-c#* l< 

[0 0 3 5] *©«f-efc. *«Wtt«*r*il!Lfcaffl-t-5 
[0 0 3 6] -r-ro^Sfti^tj-ST'D hve^CO^TS 

h ^egsu i (43? i m at t^mmxa^mm 2 1 
m2m (fttiuiiEmxntikmm) 3 *©]«£*»* 

30 ft, #fcLfc7*D (H*) tt0ffi*E[l*I«lfc»o-C 

[0 0 3 7] Hi {C(4, JR»ajfe©-ftfl:«4r^f . i'"' 

\c#fat S^ffi 2 St>*iEti 3 - €r#L, £ © 

7*a hxeWW 1***4 *l-CV^S. fS2i^ 

g 4 t om(z ttMWS 5 tWfc $ ft. C co-igic «M 
%m2mx'yimm'&n t vxtt; 

40 4v^:it*5. ) *»5>#m*fts, **;-^tfot 

te&M£ 5 iiiiB-f- 5 Hf 2 ±-eKtt U T 7" □ h > 

So 

[0 0 3 8] *>*»6*fi!l©«»S»tt, 7"a h^3?SC 
a hV*iES3ffl?^«l1-50'C, 7°n h^<7?eSI** 
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[0 0 3 9] *58M<O«S#Hti6*<0**f*-'<'C^f-WS& 
■C fc <£ v \ zti <b> ttm 2 w^^rtic^-t J: 5 fcM l tico 

[0040] $ i ffias&&8i0>ttitt«:&j$ 

[0 0 4 1] *3gBJ!fi, «S»«ffitiiffl-J-4©iS*fcSf 

[0 0 4 2] $ fe fc«na* i ttfttf* 2 « < i t 
[oo4 3] jwt, mMM<o&Lm\c^zmc^ 

[0 0 4 4] <^J 1 CD^y7K®Sib7 7-U>'CO-g-^>^ 

C 6 o+H2S0 4 — 

(S0 3 ) ( X =5-6) 



* (Chiang, L. Y. ;Wang, L. Y. ;Swirczewski. 

J.W. ;Soled, S. ;Camercm, S. , J. Org. Chem. 1994, 59, 396 
0) $?&%\ZLXteZ ti-otCo CroZfol 5%$tfCso/ 
C ro7 7 - U 2 g 3 0 m 1 <P 

(CSC, S^#ll^^T-6 0tl:«*>445^ 3 BIHlffl* 
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?-^x.-tj<» b Tir h - MJ ;KZ> 2 : 1 jg-g-ifc-e 2 Eft 
Z<0$t&®)£6 0m\G>4*-y&8kk*K?<h, 8 5°C 

J:S'<7*y v^*f?w.ease> 1 0B»WJBf l 

Lfc&K, 4 0\:-C8EEftj||Lfc, COJ:5^LT#e> 
XffltfC^Sn-CV^Co (OH) 13 <D I R*^ hAi 

Uti] 



C 60 (OSOP) X +H2 °, 



Ceo(OH) y 
(y=10-12) 



[0045] <mi<vtfy fomt? 7~^ymM^<^-y ut2] 
ho>8H5>fcte, iOJKy7kSift7 5-v>'©tt*9 0 

5 h>/cm 2 -C-&ofco ^W^*, rfi0#y*®Hfc7 30 

[0046] <m2(D^v ^mt7y-^>-mm^m^ 

t fc*S* v?3i tvi^-tvI^ |C> U-f oft T 40 

— TVUT' 3 UK daia^^A-x— f/UtTt h = h y 
ACD2 : im&mX'2®foftl,iZ% 40X:\CXm&T 
X'ftmZ&ito Z<D£$fcl,X&<onfttii$i<OFT- I 
RaaS^fro^t- 5, fl1If£X» t ^ 3 ^C7F$i^•tv^•5, i" 
'<T<0*»SiSSSibKSS3:^7 l A'<t$nfc'b<O<O I R* 

Amty-—^ vi£^7K * x ^ ^A b ^ fee 
[0 0 4 7] ±1£<ORlS:»4, ^lt«C 6 o (OH) „(CO 

p^*fe-f r.ii5T'#5 (WT, P#) o 50 



+H 2 S0 4 



C 60 (OSO 3 H) y 



[0 0 4 8] <0"J2 <DX])fcmt7 7 -Is VSStlfokSJx 
^f-AHWl^U-y hco©it>r^^y7K®?it:77-U'>' 
fi£ffibK^x^.-f;K75^*7 OrngtiO^ 15mm 

ofc 0 C<7>B#C07'L'^ffifi^5 h^/cm 2 T-feofCo 

{ctft^e>-f, fiR»tttffnr*i9, te^c^y hit 
i-zzbttX-Zito httff*^3 oo^ 

DXf, Zil£ffl2<D'<l'.y h b+Zo 

• I o o 4 9 ] •<« s ojK y 7 - ^satoK**- 
^•xA(ia5^^^wt;)<^-g-^>CTo^* t ) i 

«,/CTo7 5-W'^a**©»*2 g4rJ8M*it3 0m 
3BM«*Lfc. ^feftfcKJt**, *»rt"C*^»Lfc 

v>if;H-rAt' 3 El, Jo J: y^ifA-i- f-Ai T 
■feh=h!)M>2 : l»^«-C2l3as*Ufclft, 4 0°C 
fc-CWJEET-Cftii**^. Z<D£?lcLX®<i}l1tW)1!i 
OFT- I RiJS^ffofct- 5, mtZXmcfjkZixX 
1/^5, »»Wl-*»StOSO s HS*^tr77-U'>' 
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mvhzt, mmv^tco zoixfoiis mtfcot * uts\ 

C e0 +H 2 SO 4 Ceo(OS0 2 0) x ±^ CscrfOSOsHyOH)^ 

(S0 3 ) (x=5~6) (2+z"=10~12) 



[0050] <m 3 <dx v *.mt7y-y yrnkfom*- 

*). iE&l 5mmC0RJf^<U;/ i ? K-ftft 

ft— CQ7°U*£fTofc t( rC0^C07°UX/£f^5 
cm 2 -C&ofc„ -^COlSJg:, ^ntlim'^Vf-fflfe 

SJ.lc^u-.y Mtt-S- ii5f%7t 0 cco^u* Mil? 
W^3 0 0^aVX\ ^ 3 cO^U-j/ Y 

So 

[0051] Km^tDyy-yy^^-yy b<nmi£> 
Jt&cofc fc, mftemjffiWT'^^fcfflv ^ 7 y~ u >- 
CO^»*9 Orngti 9, K@l OmnKDRff^Uiy h tfe 

l^ffitt^S hy/ cm*X'hoti 0 "cO$ 

r. bftX^Tzo Z<D^.yy Mi/f^d*^ 3 OO^ny 

[0 0 5 2] <#j 1 —4<D^<U-y Y<D7*u Y y&M^<D 
l~4CD-iu-i, h<7>&>£&$:mfc-fZ>t££>K, 
^l/y h i^Ll^itSl 5mmCDT^5 -^A^g 
•C-e^^^Us/ hcoMffi£}&^ ;W:7MHzA> 
«o0. 0 lHz^-CcO^MSJE (S*I0. IV) £|=p})D 

[0 0 5 3] -f' ^'V^tlStrML, tfiJ^ScO^ 

S&iMHrii, Hio (A) ft*-*- J: 5 
LTifc^ ISfetl 0iSi:l icoM?iJ[a]Sg-C-*£i7,S:/ 
p h>"g«?i&3l t^feT. HS2 tg2i3 iconic 
•f-Jt-^ftg* 1 2il2' i^^LTV^So ft*>\ £ 

Si lii/D h v^^ift-f-sttwSjSa^: (Mmfco 

£(T>^y 

[0054] ~^r\ ^Y>t*-y>-^.z«, Z = R 

e (Z) + i • I m (Z) T-*$*U ±!E^«lH]SSf/1* 
[00 5 5] &Jb\ 110 (B) l± x 7°a h ^j$86t£cD 

#]4) CD^ffiHfg-Cfet?, m<P CO 1 a tt77~ yy&X' 
2b 5o 

[0 0 5 6] Ull If', tf'jl&it^UIC&tfS^Ui' 

h tc o v > x co -r >- f - *v ai sis* t ^-t 0 

[0 0 5 7 ] ^tuciftii, m4\cto^xte, Wk^y 



mmmtmmx'th'o, yy-yy&w-omMmco^x 

10 8M[cU¥-X'iihZt>K ^{c^tiv^£*-co^nt>jR 
#A> <b ^(D^iW&.^BM^W^ L X^Z Z t 

^\c^n&\^5.^< kc-oiiXT/v^-VJ+W&tn 

f-xh&fab. hfa^coitsst-f-iim^*-^ 

20 rid5fcd^o ffl^fc^^^y-^cOfll^Ci, z<Dffi 

[0 0 5 8] »)3*Scf'llc^ibn2>nmcOXfAflit^ 
<b> ^(O^mMT-COfe^^^fe^CtA^X'^, WicD 
-^U-y htCioV^tt, #36X1:5 X l 0- 6 S/cmtH- 
f^Wo «2t5J;^l3co^i's/ Kcov---ct 
IsHtcoiffj^^ttofeiz?., Wico^-g-t-jfeftro^ic 

30 [0 0 5 9] 

7*a hymmfc^v (2 5 

°C) 





(S/cm) 


0] 1 


5 X 1 0 ' 6 




9 X 1 0 ' 4 


0J3 


2 X 1 0 - 5 



[0 0 6 0] ^<0J:5(c s ^KS^OSOsHSfcfll* 
rw>5. ^iifi, *l»J:'!)t)OSO s Hi«)***Jf 

fi-f6*frfc*>^"Tfc, wC0«(O7 7-U^^C0«i 

[0 0 6 1] fttC, ^Jl(0-<Us/ h*fflV\ ±IEC0«S 
•Y >- tf-^V^SJS* 1 6 0 1 A>k - 4 0 "C^ XW&m 
II T-fT v > , -r- coNpOigja jgffl CO R 3E fa<±) * * Ttfi^ 
50 ©JiaftffttSrW^fc. tt**7U=!>^S!07 , Dy h 
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t L-C^L/tO^H 1 2X'hi> 0 Z<D£?\C^ 1 6 0°C 
*»fe - 4 0 "Clc&v-.-cgif *^jl^(c:^^ LT^S ~ 
<b^.-ba^ 0 of- 9, 2690fi v ±f&iiJg®!!{C:foV-'-C 

m±. ^ra^^-trjEi/^ajs^ffl, **ki 6 o°c£i^o7t 
jata-^- 4 ot t^otcfemas^x tT'n h^coe^ 

[0 0 6 2] 

6^i/Ux-^^CD^/Htl : l«0fgm®T- 

£*a# $ itit h <d z m i/ 

[0 0 6 3] 7°n h>e^ x o£ 19 77 uy— a>W# 

StfcT-5%c0^y 7s^-fl2tf^!Jr> (PVdF) 
fg-g-U J/V-^jvj. f-zut'a V h*v (NMP) Ic^ft?* 

[0 0 6 4] Cco«t5fcL-CSJfPt7S:MS^S^co-iryu 
fc, ^«$gn^iitr^^y-/u-i:7Kco^^Jti : 1 

CDS^ft^ALfctrS, (2 3°C) TO. 8 

fkZmtLftfr^fc (0 3#!I) 0 

[0 0 6 5] CtU*, ^wy-A-mfilHco+T'^o;*. 
^-/<-CD^#»;asS6ft^£::££##L-C^So 

[0 0 6 6] ^ftfcttU lt^7tfcfliilS7 7 A' 
UHKK#;tTNafionl 1 7 ^^^tzBn^M^-^ 

atmrni) it. mh&mmzm^^t, mm^n.B 

[0 0 6 7 ] §4 KUE t«*«flE©BB« 
[0 0 6 8] 

%nm i e>&m<ntfm& p t i Ruro^M^ 

i .- i<om^m^tm?<L-ft c 

[0 0 6 9] ffigy * y -AS<7?BS-S*t:*ii, y y 
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[0 0 7 0] LA»U*iS6, 0 5 Si, 79 

u / -a- wit*ffl^fc*jiffifl<Bttm*fc-ew: 1 5 0 

°c£-c-#MST-£ Scot\ -IWUi*o««te <fcS 

£K#£i;ftv^<!:;a5#So 
[0 0 7 1] *-tUC*frU ®S?Si LTNafionl 1 7 £ 
ffil^fcifct&« 1 1 5 0 6 C£ f#ft-f* 

[0 0 7 2] 

[3SW«f£ffl3b*] UlJbtcW ?tc, *£Wtf>m 

&tLxWi&Lft77-\/>'&m#km&**;-/ism 

££»3^~£T7*n hy<D%±RV%%.%?rt£b<nX\ 
[0igcojSf*/£SiW] 

[02] *^0^(cjoltS7'D Sve^<7)m«jt&0 
■?-«D7 , p h vcott^^7t 5 > ? / -WAMfimZin-t 

[ B 3 ] .4%no--llltfflo)BftVft^rt S$g£mffi 

5. 

[14] m< «4«J£i:**«at«>BB«**t^7 7 
[06] *^W(-ffl^S77-W^3S^C0— PlT'fcS 

[07] H, 77-^vR*#©«*#<o«**-*HE«; 
0-CfeSo 

[08] ISI, 77-I^^I(f©S*tfc577-l^y 
^CO«it0T-feSo 

[09] 7*n hi/fiW©>#:=;<A*T*i-«StHt?ab 

So 

[010] *«W(Cffl^7t^l^y h«C77-W>W 

[011] PI, S^^^f-yv^tofJS^^lt^u 

■c^i-0-cfcSo 

[0i2] n. 7*n hyeai*(oiaaftfiFtt**i-E-c 

foSo 
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